Binding and endocytosis of thrombospondin and thrombospondin fragments in endothelial cell cultures analyzed by cuprolinic blue staining, colloidal gold labeling, and silver enhancement techniques.
We investigated the distribution of thrombospondin-specific binding sites and the uptake of thrombospondin-gold conjugates in cultured porcine endothelial cells by light and electron microscopy. Colloidal gold marker and silver enhancement techniques were applied for cytochemical detection of monomeric thrombospondin and fragments of thrombospondin. Thrombospondin binds to granular and fibrillar structures and to sites of cell-cell contact on the cell surface, as indicated by many proteoglycan-cuprolinic blue precipitates. Cell migration tracks on the culture dish bottom are most heavily stained. Labeling of intact thrombospondin and of proteolytic fragments of thrombospondin with colloidal gold followed by silver intensification enables one to detect its binding and uptake in endothelial cells. Binding to the cell surface and uptake of thrombospondin-gold particles was inhibited by heparin but not by hyaluronic acid or chondroitin sulfate. The heparin binding region at the N-terminal end of the thrombospondin molecule proved to be essential for cell surface binding. Gold-conjugated thrombospondin fragments devoid of the heparin binding region were not internalized. After 60 min incubation at 37 degrees C, thrombospondin-gold particles accumulated in the lysosomal compartment close to the nucleus. In the presence of monensin and ammonium chloride, vesicles in this area are swollen and the concentration of particulate marker is reduced. Binding and uptake of thrombospondin by vascular endothelial cells appears to require linkage of the heparin binding region of the thrombospondin molecule to coated pits and heparan sulfate-rich molecules as receptors. Colloidal gold conjugation of thrombospondin fragments proved to be useful for cytochemical characterization of molecular domains.